Summary
Twelve British and British crossed heifers fed whole shelled corn finishing diets were used in a 2 × 2 factorially arranged experiment to study the main effects of and interactions between feeding supplemental tallow (0 vs 4%) and thermal heat stress (55°F vs 90°F). Heifers were maintained in temperature-and humidity-controlled environmental rooms. Neither supplemental fat or thermal stress affected dry matter intake or total tract digestibility of organic matter, starch, NDF, or ADF. However, heat stress elevated water consumption (P<.01) and rectal temperature (P<.01). When fed at equal intakes, heifers consuming tallow-supplemented diets retained more (P<.05) nitrogen, and tallowsupplemented diets had a higher (P=.08) ME value than non-tallow diets; these effects were not observed when heifers were fed ad libitum. Adding tallow to diets of finishing cattle may help maintain performance under circumstances where feed intake is restricted.
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Introduction
Cattle tend to reduce feed intake in hot weather as a means of controlling their rising body temperature. Because fat has a lower heat increment than carbohydrates or proteins, fat supplementation should theoretically reduce the heat of digestion and fermentation, thereby lowering the animal's heat load under thermal stress.
Therefore, the purpose of this experiment was to determine the effects of heat stress and supplemental fat on nitrogen retention and on the energy density and nutrient digestibility of a corn-based finishing diet consumed by heifers.
Experimental Procedures
Twelve British and British crossed heifers (avg. wt. 650 lbs) were randomly allotted to one of four treatments: 55°F & 0% tallow, 55°F & 4% tallow, 90°F & 0% tallow, and 90°F & 4% tallow. They were maintained in environmental chambers with 50% relative humidity and 24-hour lighting. The thermoneutral room was 55°F 24 hrs/day, whereas the heat stress room cycled from 74°F to 90°F over 24 hours: 74°F from 2 a.m. to 6 a.m. and 90°F from 2 p.m. to 6 p.m. with 2°F/hr changes between these plateaus.
We used two 30-day periods, each consisting of a 10-day dietary fat adaption period, a 7-day temperature adaption period, a 5-day ad libitum collection period, a 3-day equalized intake adaptation period, and a 5-day equal intake period. The diets were based on whole shelled corn and contained 10% orchardgrass hay. We collected total urine and feces and determined digestibility of organic matter, starch, NDF, ADF, and fat. Digestible energy was calculated by subtracting fecal energy from feed energy. Metabolizable energy (ME) was derived by subtracting both urinary energy and estimated methane losses from the digestible energy. Diet net energy values were calculated from ME (NRC, 1984) .
Results and Discussion
Dry matter intake as a percent of body weight was similar among treatments (Table  1) . However, heat stress increased (P=.001) rectal temperature and water consumption (P=.001). The total tract digestibility of starch, NDF, ADF, and organic matter were not affected by tallow or temperature level. Conversely, tallow supplementation increased (P=.05) nitrogen digestibility when heifers were limit fed, but not when they were fed ad libitum. In addition, when heifers were limit fed, supplemental tallow increased (P<.05) nitrogen retention, whereas heat stress decreased (P=.06) nitrogen retention; those trends were not observed with heifers fed ad libitum.
Supplemental tallow increased (P=.08) ration digestible energy, metabolizable energy, and net energy for both maintenance and gain when diets were fed at equalized intakes. However, these responses were not significant when heifers were fed ad libitum. Further, total tract fat digestion was depressed (P=.08) by elevated environmental temperature and was increased (P<.05) by addition of 4% tallow for ad libitum fed heifers. Neither fat nor temperature had any effect on fat digestion in limit-fed heifers.
In conclusion, tallow enhanced energy utilization and nitrogen retention at equal (restricted), but not at ad libitum, intakes. With restricted intake, tallow may reduce heat production and lower maintenance energy expenditures. Tallow may help cattle performance under circumstances where consumption is restricted. 
